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DETAILED ACTION 
Claim Objections 

1 . The claims are objected to because they include reference characters which are 
not enclosed within parentheses. 

Reference characters corresponding to elements recited in the detailed 
description of the drawings and used in conjunction with the recitation of the same 
element or group of elements in the claims should be enclosed within parentheses so 
^s to avoid confusion with other numbers or characters which may appear in the claims. 
See MPEP§ 608.01 (m). 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-1 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
Indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitations "the other end part" in line 4, "the process" in line 
1 0, "the inner tube" in line 1 1 and "the outer tube" In line 1 1 . There is insufficient 
antecedent basis for these limitations in the claim. 

Claim 3 recites the limitation "the ceiling part" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. 
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Claim 5 recites the limitation "the fins" in line 2. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim 9 recites the limitations "the inner tube" in line 2, "the outer tube" in line 3, 
"the gas" in line 5, "the temperature difference" in line 8, and "the gas flow direction" in 
line 8. There is insufficient antecedent basis for these limitations in the claim. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1 , 2, 6, 9 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Christensen (US 3,041,151). 

Regarding claims 1. 2 and 6, Christensen discloses a reaction apparatus 
comprising a heat exchanger (shell (6), tubes (21)) and a reactor (catalyst bed, 
(11)) with a heater (electric heater, (7), col. 4 lines 24-26)), which are enclosed in 
an outer casing (shell (1)), the top of the heat exchanger (6, 21) being connected 
to the reactor (11), the other end part of the heat exchanger (6, 21) and the 
bottom of the outer casing 6 being fixed to each other by a flange (cap, (45) see 
Fig. 2), and a double piping (see Fig. 2) for introducing a gas to be treated 
through the inner pipe (49) and discharging the treated gas through the annular 
space, or outer pipe (see Fig. 2), such that the gas passes through the heat 
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exchanger (6,21), the reactor (11) and the heat exchanger (6,21) in this order 
during the process (see gas flow directions in Fig. 2). 

Regarding claims 9 and 10, Christensen discloses a method comprising 
passing a gas to be treated sequentially Into an inner tube (49) In a double piping 
(see Fig. 2), a heat exchanger (shell (6), tubes (21)), a reactor (11) with a heater 
(7), the heat exchanger and the outer tube (51) In the double piping in this order 
and heating the gas to be treated by the heater before the gas to be treated Is 
Introduced Into the reactor (col. 4 lines 19-29), thereby adjusting the temperature 
difference in the gas flow direction inside the reactor. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Christensen (US 3.041,151) as applied to claim 1 above, and further In view of Keto et 
al. (US 3,732,517). 

Regarding claim 3, Christensen, as discussed In claim 1 above, teaches a 
casing that is removable via bolts (47), but fails to teach an eyebolt located on 
the top of the casing. 
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Keto discloses an apparatus that contains a removable fuse assembly from a 
casing. 

Keto teaches an eyebolt (26) located at the top of the apparatus in order to 
facilitate separating the fuse assembly from the casing (col. 2 lines 51-53). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the eyebolt of Keto to the top of the reaction apparatus of 
Christensen in order to facilitate the separation of the casing from the reaction 
apparatus. 

8. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Christensen (US 3,041,151) as applied to claim 1 above, and further in view of 
Serratore et al. (US 3,278,633). 

Regarding claims 4 and 5, Christensen, as discussed in claim 1 above, 
teaches heat exchange between the reactor and the surrounding gas (see flow 
direction of untreated, gas past reaction chamber) and between the gas flowing 
in the double piping into and out of the reaction apparatus (see flows 49 and 51). 
Christensen, however, fails to teach fins located in the reactor and between the 
inner and outer pipes. 

Serratore discloses a reaction apparatus with heat exchange between the 
components in the reaction apparatus. 

Serratore teaches fins attached to heat exchange surfaces in order to 
increase heat exchange efficiency (col. 3 line 74 - col. 4 line 1). 
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It would have been obvious to one of ordinary sl<ill in the art at the time of the 
invention to add the fins of Serratore to the reactor and the inner and outer pipes 
of Christensen in order to improve the heat exchange efficiency between process 
components. 

9. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Christensen (US 3,041,151) as applied to claim 6 above, and further in view of 
Nakamura et al. (US 3;814,171). 

Regarding claim 7, Christensen, as discussed in claim 6 above, discloses a 
preference for decreasing the tempeirature of a converted exiting gas as much as 
possible in the interest of recovering the maximum amount of heat from the 
converted gas (col. 1 line 59 - col. 2 line 27). One way of doing this is to use 
excess heat from the converted gas to heat a boiler and produce steam (col. 1 
line 59 - col. 2 line 27). Christensen, however, fails to teach a radiating plate on 
the outer tube (exiting tube) of the double piping. 

Nakamura also discloses an apparatus for maximizing heat transfer between 
two streams. 

Nakamura teaches adding radiating plates to the outer surface of heat 
transfer tubes in order to promote heat exchange efficiency (see claim 3). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the radiating plates of Nakamura, to the outer surface of the 
exiting gas tube of Christensen in order to promote heating exchange efficiency 



Application/Control Number: 10/508,868 Page? 
Art Unit: 1764 

between the exiting gas and a boiler to nnaximize energy recovery and produce 
steam from the boiler, as mentioned In Christensen. 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Christensen (US 3,041 ,151). 

Regarding claim 8, the claimed orientation (horizontal) of the reaction 
apparatus does not distinguish the claimed invention over the prior art as 
changing the orientation of the apparatus would have been obvious to one of 
ordinary skill in the art to meet needs of installation space constraints. 
Furthermore, shifting the orientation of the apparatus does not change the 
operability of the apparatus and does not confer patentability (see MPEP 
§2144.04). 

1 1 . Claim 1 1 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Christensen (US 3,041,151). 

Regarding claim 11, Christensen discloses a preference for decreasing the 
temperature of a converted exiting gas as much as possible in the interest of 
recovering the maximum amount of heat from the converted gas (col. 1 line 59 - 
col. 2 line 27). Christensen, however, does not explicitly disclose the 
temperature difference between the incoming and exiting streams is less than 
SOX. 
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It was well known In the art at the time of the Invention that the minimization 
of temperature difference between the incoming and exiting streams was 
preferable to maximize energy efficiency, as Is discussed by Christensen. 
Therefore, one of ordinary skill in the art at the time the Invention was made 
would have optimized, by routine experimentation, the reaction apparatus 
operation variables to decrease temperature difference of the exiting and 
Incoming streams to as little as possible (below 50°C) in order to maximize 
energy efficiency (In re Boesch, 617 F. 2d. 272,205 USPQ 215 (CCPA 1980)). 
Since It has been held that where general conditions of the claim are disclosed in 
the prior art, discovering the optimum or workable ranges Involves only routine 
skill In the art (In re Aller, 105 USPQ 223). 



Qii^CaidaroiEi 
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Conclusion 



12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J. Merkling whose telephone number is 
(571)272-9813. The examiner can nomially be reached on M-F 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571)272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





MJM 
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